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Introduction   
   
Exfoliative cytology is the study of normally exfoliated superficial cells from mucous 
membrane, esophagus, genital mucosa and so on.Oral exfoliative cytological 
technique has been used for the detection of oral premalignant / potentially 
malignant or malignant lesions. The role of exfoliative cytology in the detection of oral 
neoplasms has created various controversies. Few school of thoughts say that oral 
exfoliative cytology is a simple, non invasive, less time consuming procedure with 
sensitivity of 89% and specificity of 89.5%
1,
 while others strongly criticize that there is 
no role for exfoliative cytology in early cancer detection since it is not 100% sensitive. 
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Abstract      
                         
Oral exfoliative cytology is a simple and relatively pain free procedure which can be 
carried out repeatedly with minimum discomfort to the patients. Oral exfoliative cytology 
has sentivity of 89% and specificity of 89.5%, its accuracy could be enhanced by 
cytomorphometric analysis of the cells. On reviewing the literature we found numerous 
articles on cytomorphometric analysis of premalignant and malignant lesions and tobacco 
chewers-related lesions, but the articles available for the analysis of the normal epithelial 
cells are relatively few in number. The present study was carried out to assess the 
cytoplasmic diameter and nuclear diameters of normal buccal mucous membrane under 
various age groups. 
Materials and methods: 
The patients were divided into 3 groups, group-I consists of patients less than 25 years of 
age, Group – II consists of  patients of 25 -50 years of age and Group –III of patients 
more than 50 years of age. Scrapings were made from the buccal mucosa and 
immediately fixed with 95% ethanol for a minimum of 15 minutes. In all the cases the 
Nuclear diameter (ND) and the Cell diameter (CD) were measured in both the horizontal 
and vertical axes in micrometer. The Nuclear Cytoplasmic(NC) Ratio was also calculated 
for each case.  
Statistical analysis: 
For each age group the mean ND, mean CD, and mean NC ratio were determined. One 
sample‘t’ test was carried out to find the significance of each sample.  
Results: 
The cytomorphometric analysis of the exfoliated normal buccal mucosal cells revealed 
that the ND varied from 7.4µ to 8.4µ, the cytoplasmic diameter from 46.77µ to 49.34µ and 
the nuclear cytoplasmic ratio from 0.17µ to 0.20µ. The increase in ND and decrease in CD 
are due to aging process and decreased cell metabolic activity respectively.  
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Even though exfoliative cytology is not 100% accurate, it 
has its own potential value in cases where biopsy is 
contraindicated like in systemically compromised 
patients, inaccessible areas, recurrent malignancies and 
in mass screening. In exfoliative cytology various 
parameters such as nuclear size, cell and nuclear 
pleomorphism, nuclear membrane discontinuity, 
degenerative changes of nucleus and nuclear 
cytoplasmic ratio were analyzed, from which Nuclear 
Cytoplasmic ratio is considered to be more significant 
2
. 
Recent advancements in quantitative and qualitative 
analysis along with DNA assessment have significantly 
increased the accuracy of cytology. 
On reviewing the literature we found numerous articles 
on cytomorphometric analysis of premalignant and 
malignant lesions and tobacco chewers-related lesions, 
but the articles available for the analysis of the normal 
epithelial cells are relatively few in number 
3,4,5,6
. The 
present study was carried out to assess the cell and 
nuclear diameters of normal buccal mucous membrane 
under various age groups.   
Materials and methods 
The patients were divided into 3 groups, group-I consists 
of patients less than 25 years of age, Group – II consists 
of  patients of 25 -50 years of age and Group –III of 
patients more than 50 years of age. The patients who 
presented with the history of systemic illness, tobacco 
use or alcoholic consumption were excluded from the 
study. 
Scrapings were made from the buccal mucosa with 
moistened wooden spatula, smeared on to a clear glass 
slide and immediately fixed with 95% ethanol for a 
minimum of 15 minutes. The smear was visualized in 
100X objective and focused on the stage micrometer 
scale. In all the cases the Nuclear diameter (ND) and the 
Cell diameter (CD) were measured in both the horizontal 
and vertical axes in micrometer. Only clearly defined cells 
were measured, excluding the clumped or folded cells. 
100 cells were measured from each smear and the mean 
ND and CD values were obtained for each case. The 
Nuclear Cytoplasmic (NC) Ratio was also calculated for 
each case.  
Statistical analysis 
For each age group the mean ND, mean CD, and mean 
NC ratio were determined. One sample‘t’ test was carried 
out to find the significance of each sample (ND, CD, NC 
ratio) taken from each age group.  
The ‘t’ test reveals that the mean ND, mean CD and 
mean NC ratio of each age group were highly significant 
with respective ‘p’ value of <0.05.  
Table 1 MEAN NUCLEAR DIAMETER (ND) 
  
  
Table 2 MEAN CYTOPLASMIC DIAMETER (CD) 
 
  
  
  
 
 
 
 
 
 
 
 
 
Table 3 MEAN NUCLEAR CYTOPLASMIC (NC) RATIO 
Results 
It was observed from the above data that the mean ND 
varied from 7.41 µ to 8.4 µ, mean CD from 46.7 µ to 49.3 
µ and mean NC ratio from 0.17 µ to 0.20 µ. The results 
concluded that there was significant increase in the 
mean ND and significant decrease in the CD as age 
advances. It was also observed that NC ratio increases as 
age advances.   
Age 
Group 
Mean S.D One sample ‘t’ test 
<25 
years 
7.41 0.2424 96.65  
(P=0.000) 
25-50 
years  
7.78  0.1932 127.3  
(P=0.000) 
>50 
years 
8.29  0.7661 34.229  
(P=0.000) 
Age 
Group  
Mean  S.D One sample ‘t’ test  
<25 
years 
49.34  1.5693 99.42  
(P=0.000) 
25-50 
years  
48.93  0.9298 166.41  
(P=0.000) 
>50 
years 
46.77  1.2876 114.86  
(P=0.000) 
Age Group  Mean  S.D One sample 
‘t’ test  
<25 years 0.17 0.233 66.45  
(P=0.000) 
25-50  years  0.18 0.1850 82.73  
(P=0.000) 
>50 years 0.20 0.2050 35.21  
(P=0.000) 
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Discussion 
The role of exfoliative cytology in cancer diagnosis was 
described in 1843 by Walsh, but their impact upon 
medical practice was negligible until Papanicolaou and 
Traut made their outstanding contribution in the 
cytodiagnosis of unsuspected uterine cancer
7
. Since then 
the cytodiagnosis has been widely used not only in 
gynecological practice but also in the detection of 
various cancers including oral cancer. 
The normal exfoliative cytology of the oral epithelium 
had been thoroughly studied by Miller and Montgomery. 
The histological structure of the normal oral epithelium 
is a stratified squamous type with an inner most basal 
layer (stratum germinativum), a prickle cell layer or 
acanthotic layer (stratum spinosum) and a surface 
cornified layer (stratum corneum).A granular layer is 
present when there is overlying keratin.  
The direct scraping of the surface epithelium may 
dislodge all the layers of epithelium including the basal 
cells. The basal cells are small oval cells approximately 
five times the diameter of the leukocytes, the nucleus is 
relatively larger with a diameter of about one third to 
one quarter of the cell. Cytoplasm of the basal cells is 
basophilic. Prickle cells are intermediate in their 
characteristic between the basal cells and cornified cells. 
The prickle cells are considerably larger than the basal 
cells, its outline is irregular and it tends to be more flat. 
The nucleus is usually round and smaller than the basal 
cell nucleus. The overall staining of the cytoplasm varies 
from pink to faint orange. The cornified cells are 
orangeophilic. As the epithelial cell matures, it is 
compressed and flattened until it assumes a wafer shape, 
the physiological activity of the nucleus decreases and 
the nuclear chromatin condenses to a dense structure 
less mass (pyknosis). As the cell continues to cornify, the 
nucleus disappears entirely leaving a thin squamous 
epithelium.  
According to Golderby, the mean size of the nucleus in 
the epithelial cells varies from 7.6µ to 10.9µ and the 
present study reveals that the ND varies from7.4µ to 
8.2µ.The values of the present study are similar to the 
previous studies. As age advances, the nuclear diameter 
increases which might be the feature of aging process. 
The mean cytoplasmic diameter decreased from 49.34 µ 
to 46.77 µ as age advances. These values were well 
within the range given by Amith K nayar
8
 but Cowpe
9
 et 
al found that there is no significant difference in the 
cytoplasmic diameter with aging. It is a well-known fact 
that the cellular activity and the epithelial turnover rate 
decreases as age advances and this could be the reason 
for the decrease in cytoplasmic diameter. The result 
showed that the nuclear and the cytoplasmic diameters 
varied between the different age groups. The NC ratio 
varies from a minimum of 0.17 µ to a maximum of 0.20 
Fig 1.Eye piece and stage micrometer( Erma Tokyo) 
Fig 2. Normal squames of epithelial cells 
Fig 3. Basophilic epithelial cell   
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µ. The increase in NC ratio also increases as age 
advances; this possibly could be due to the reduction in 
CD rather than the increase in ND.  
Conclusion: 
The cytomorphometric analysis of the exfoliated normal 
buccal mucosal cells revealed that the ND varied from 
7.4µ to 8.4µ, the cytoplasmic diameter from 46.77µ to 
49.34µ and the nuclear cytoplasmic ratio from 0.17 to 
0.20µ. The increase in ND and decrease in CD are due to 
aging process and decreased cell metabolic activity 
respectively. The mean ND, mean CD and mean NC ratio 
were analyzed using one sample ‘t’ test and the results 
were found to be highly significant with ‘p’ value of 
<0.05.       
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